Relative locations of the centromere and imprinted SNRPN gene within chromosome 15 territories during the cell cycle in HL60 cells.
Investigations of imprinted regions provide clues that increase our understanding of the regulation of gene functions at higher order chromosomal domains. Here, the relative positions of the chromosome 15 centromere and the imprinted SNRPN gene in interphase nuclei of human myeloid leukemia HL60 cells were compared, because the homologous association of this imprinted chromosomal domain was previously observed in lymphocytes and lymphoblasts. Four targets including the chromosome 15 territory, its centromere, the SNRPN gene on this chromosome, and the nucleus, were visualized simultaneously in three-dimensionally preserved nuclei using multicolor fluorescence in situ hybridization, and the spatial distributions of these probes were analyzed with a cooled CCD camera deconvolution system. We found that preferential association of SNRPN interhomologues did not occur during the cell cycle in HL60 cells, although this gene exhibited asynchronous replication and monoallelic expression in this cells. SNRPN was found to localize at the periphery of the chromosome territories, and it preferentially faced the nuclear membrane, unlike the adjacent centromeric repeat. The SNRPN gene and the centromere were located close to each other late in S phase, reflecting that these DNA segments may be compacted into the same intranuclear subcompartments with the progress of S phase and in course of preparation for the following G(2) phase. Our results suggest that, although an imprinted gene has features similar to those observed with intranuclear localization of other gene coding sequences, the characteristic of mutual recognition of imprinted regions is determined by certain cellular regulation, and it is not necessary for the allele-specific features of an imprinted gene.